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Parallel Processing Based Decomposition Technique

for Efficient Collaborative Optimization

Hyung-Wook Park, Sung-Chan Kim, Min-Soo Kim and Dong-Hoon Choi

Multidisciplinary Design Optimization(T}h-F3# 2] A #]), Parallel Decomposition(*§ ¥ &

3}), All at once method(¥ 2%} 2] %), Sequential Decomposition(<=2H23}), MDASS(TtH

Bop &4

Optimization( 5 & 242 A))

BtH A 28l), Design Structure Matrix(A Al *Z304), Collaborative

Abstract

In practical design studies, most of designers solve multidisciplinary problems with large sized and

complex design system. These multidisciplinary problems have hundreds of analysis and thousands of
variables. The sequence of process to solve these problems affects the speed of total design cycle. Thus it is
very important for designer to reorder the original design processes to minimize total computational cost. This
is accomplished by decomposing large multidisciplinary problem into several multidisciplinary analysis
subsystem (MDASS) and processing it in parallel. This paper proposes new strategy for parallel
decomposition of multidisciplinary problem to raise design efficiency by using genetic algorithm and shows
the relationship between decomposition and multidisciplinary design optimization (MDO) methodology
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Fig. 2 Example of design process for MDO problem
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Fig. 3 Unsequenced DSM for sample MDO problem
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Fig. 4 Sequenced DSM for sample MDO problem
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Table 1 Result of parallel decomposition for airplane
design process

Before paraliel After Paraliel
Decomposition | Decomposition
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x; = Olefin Feed Rate, bpd
x; = Isobutane Recycle Rate, bpd
x; = Fresh Acid Addition Rate, Mbpd
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v, = profit, $/day
=0.063y,y, —5.04x, —3.36y, — 0.035x, —10.0x;

y2 = Alkylate Product Rate, bpd
=x,(112+13.167y, - 0.6667y%)/100

y3 = Make-Up Isobutane Rate, bpd
=122y, —x

ys4 = Spent Acid Strength, wt%
=98000x, /(y,y, +1000x,)

ys = Motor Octane Number
=86.35+1.098y, —0.038y2 + 0.325(y, - 89)

v = External Isobutane to Olefin Ratio
=(x,+y;)/x

y- = Acid Dilution factor, ADF
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ys = F-4 Performance No. @4.6cc Tel/gal.
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Fig. 10 Parallel decomposition of alkylation unit process

Table 2 Result of parallel decomposition for alkylation
unit process
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